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Asdevicefeauresin next generation
integrated circuits (IC) continue to
shrink metal interconrection time delays
limit chip performance and reliabili ty by
increasing power disspation and cross
talk. Asaresult the semiconduwctor
industry is migrating to the use of Cu as
alow resistance metalization, and
typicdly using abarrier metal like TaN
to limit diffusion d Cu into the
dieledric andimprove alhesion. A low
dieledric constant (k) material needsto
be identified, which must have good
thermal stabili ty (above 400°C), low
coefficient of thermal expansion (CTE),
low moisture uptake, high glass
transition temperature (Tg), strong
mechanical properties, high eledric
breakdown field, goodthermal
conductivity and good adhesion to
various substrates.

In thiswork we are investigation the
diffusion d Cu deposited on \arious
thicknesses of TaN onanew classof
porous, low-k dieledrics. A series of
triblock pdymers, pdy(ethylene oxide-
b-propylene oxide-b-ethylene oxide)
(PEO-b-PPO-b-PEOQ), are used as
saaificial materialsin poly(methyl

sil sesquioxane) (MSQ) to generate pores
in the MSQ matrices when heaed above
400 aegreeC. Dieledric constants equal
to or lessthan 2.0 lave been achieved
with high deledric breakdown strength
(> 2 MV/cm) when more than 30wt%
loading of triblock pdymers.

The spedmens consisting of 1000A of
Cu deposited oneither 150A or 300A of
TaN on deledric substrates of porosity
varying from 0 to 50 vdume% have
been heated to temperatures as high as
500C. After the anneding took dace,
the Cu was chemically stripped and the
samples were examined with x-ray
phaoeledron spectroscopy, X-ray
fluorescence, and SIMS. These results
put upper limits onthe porosity, thermal
budget, and thicknessof the barrier
layer. The dfeds of porosity on
medhanica strength and the medhanism

of copper diffusionwill also be
discussed.



